Cultural characteristics. Cultural characteristics were determined on ISP media, as described by Shirling and Gottlieb (14), and on several media recommended by Waksman (17) . Inoculations were made by the method of Shirling and Gottlieb (14) . Cultures were incubated at 28°C for 2 weeks. The colors of cultures were determined by comparing them with color chips from the Color Harmony Manual (2) .
Physiological tests. The media used for physiological characterization of strains were prepared by the methods of Waksman (17) and Shirling and Gottlieb (14) . In addition, the medium of Gordon and Smith (3) was used to determine melanoid pigment production. All cultures except those in milk and cellulose were incubated at 28°C for 2 weeks; cultures in milk and cultures in cellulose were incubated for 1 month. The temperature and pH for optimal growth were determined in the seed medium described above after 5 days of incubation.
Carbon utilization. Utilization of carbohydrates was studied by the procedure of Luedemann and Brodsky (10) . In addition, a chemically defined medium described elsewhere (I. Kawamoto, T. Oka, and T. Nara, Agric. Biol. Chem., in press) was used as a basal medium in this study.
Chemical analysis of cell components. Phospholipids were examined by the method of Komura et al. (5) . The fatty acid spectrum was determined by gas chromatography after transesterification with diazomethane. The instruments used were a Perkin-Elmer model 900 gas chromatograph equipped with a dual-flame ionization detector and a JEOL model OISG-2 mass spectrograph coupled to a JEOL model 20K gas chromatograph.
Antibiotic susceptibility. Inocula were streaked onto the surfaces of plates containing ATCC medium 5 (1) and twofold dilutions of antibiotics. The minimal inhibitory concentration (MIC) of each antibiotic was determined after 6 days of incubation at 28°C.
RESULTS

Morphology.
No true aerial mycelium was produced by strain MK70. The substrate mycelium was well developed, branched, septate, and approximately 0.5 pm in diameter, Terminal or intercalary chlamydospore-like swellings were sometimes observed. These swellings were glo-FIG. 1. Spore-bearing substrate mycelium of strain MK70 on ATCC medium 5 . Optical microscopy.
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bose or oval and were 1.0 to 5.0 pm in diameter. The spores were borne singly from the substrate mycelium, usually on short sporophores (0.3 to 1.0 pm long), or occasionally they were sessile. Apparent branching of the sporophores was also observed. The mature spores were approximately 1.0 pm in diameter, nonmotile, and spherical to oval in shape, with a large number of surface projections (0.1 to 0.2 pm long). Sclerotium formation and sporangium formation were not observed ( Fig. 1 to 4) .
Cultural characteristics. Table 1 lists the cultural characteristics of strain MK70. Growth was good on most of the organic media used, and the colors of colonies were light brown or dark yellow, turning to olive or dark green during the formation of spores. Olive green soluble pigments were produced in ISP media 2 and 3 and were not acid-alkaline indicators.
Physiological characteristics. The positive physiological properties of strain MK70 included peptonization of skim milk, hydrolysis of starch, and reduction of nitrate. The negative properties included coagulation of skim milk, formation of tyrosinase, and production of melanin. Liauefaction of gelatin and decomPosition of cellulose were weakly positive. Optimal growth was observed between pH 6.8 and 7.8 and between 28 and 38°C.
Carbon utilization. In both Luedemann medium and chemically defined medium, good growth was observed with D-xylose, D-ribose, D-fructose, D-galactose, D-mannose, maltose, sucrose, a-trehalose, and starch, but no growth was obtained with D-arabinose, L-rhamnose, Lsorbose, lactose, a-melibiose, melezitose, raffinose, glycerol, dulcitol, inositol, sorbitol, mannitol, and salicin. Cellobiose was utilized poorly in the defined medium and moderately in Luedemann medium.
Antibiotic susceptibility. Strain MK70 was susceptible to rifampicin (MIC, 3.13 pg/ml), chloramphenicol (6.25 pg/ml), chlortetracycline (3.13 pg/ml), mitomycin C (0.39 pg/ml), penicillin G (6.25 pg/ml), and ristocetin (1.56 pg/ml) and moderately susceptible to spiramycin (25 pg/ml) and cycloserine (25 p g h l ) . As shown in Table 2 , strain MK70 was resistant to the aminoglycoside antibiotics fortimicin A (MIC, 250 pg/ml), kanamycin A (500 pg/ml), seldomycins (500 pg/ml), and spectinomycin (500 pg/ml), but was susceptible to neomycins (0.25 pg/ml) and streptomycin A (0.125 pg/ml).
Phospholipids and fatty acids. The phospholipids in whole cells of strain MK70 consisted mainly of bisphosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol, and phosphatidylinositol mannosides, which were detected in a ratio of 0.21:1.00:0.52:0.74 (measured as phosphorous). The fatty acids in the total cellular lipid consisted of acids having 14 to 18 carbons, most of which were saturated and branched, such as iso-, anteiso-and 10-methyl fatty acids. Isopentadecanoic acid and isohexadecanoic acid were the predominant acids (Fig.  5) . 
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Blunt spiny spore of strain MK70 on Hickey-Tresner agar medium. Scanning electron microscopy.
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DISCUSSION
Strain MK70 produced spores singly on substrate mycelia and did not form any true aerial mycelium. The cell walls of this strain contained 3-hydroxy-meso-diaminopimelic acid, glycine, arabinose, and xylose (4) and belong to cell wall type I1 and sugar pattern D in the classification scheme of Lechevalier and Lechevalier (8) . The phospholipid composition of strain MK70 had the same pattern as the phospholipid compositions of the Micromonospora strains investigated by Lechevalier et al. (7) and belongs to type I1 in the classification scheme of Lechevalier et al. (7) . The strain MK70 fatty acid pattern, which was positive for iso-, anteiso-and 10-methyl acids but negative for unsaturated acids, was the same as the fatty acid patterns of the Micromonospora strains studied by Kroppenstedt and Kustzner (6) . Thus, the morphological and chemotaxonomic characteristics of strain MK70 place it in the genus Micromonospora Orskov.
Compared with the known Micromonospora species described in the Approved Lists of Bacterial Names (15) Strain MK70 produced olive to olive green soluble pigments in ISP media 2 and 3, but the other strains did not. The previously described type strains utilized L-rhamnose, but strain MK70 did not. Strain MK70 had no P-xylosidase activity, but the other strains gave positive or weakly positive test results (Kawamoto et al., in press). Strain MK70 was considerably more susceptible to sagamicin and more resistant to penicillin G than the three strains of M . echinospora (Table  2 ). In addition, strain MK70 did not produce a diagnostic mycelial pigment, but M . echinospora subsp. echinospora NRRL 29UT and M. echinospora subsp. ferruginea NRRL 299jT produced dark purple to maroon pigments, which were reported to have antibacterial activity against gram-positive bacteria, to be extractable in acidic alcohols, and to be pH indicators (10). Thus, strain MK70 differs from the three strains of M . echinospora in several cultural and physiological properties. 27932T) (16) , which reportedly do not utilize Lrhamnose, in that these two species produce purple or red mycelial pigments. Furthermore, the type strains of these species were nonsporulating. Therefore, they lack a morphologically diagnostic character of the genus Micromonospora. On the basis of the information described above, we believe that strain MK70 represents a new species of Micromonospora, for which we propose the name M . olivasterospora. A description of the new species is given below. Glycosidase activity. Activity is detectable with a-glucosidase, p-glucosidase, p-galactosidase, and P-N-acetylglucosaminidase, but not ' The medium of Gordon and Smith (3) .
Micromonospora olivasterospora
with a-galactosidase, a-xylosidase, p-xylosidase, a-mannosidase, a-fucosidase, p-fucosidase, and p-glucuronidase. Antibiotic susceptibility. The type strain is susceptible to rifampicin (MIC, 3.13 pg/ml), chloramphenicol (6.25 pg/ml), chlortetracycline (3.13 pg/ml), mitomycin C (0.39 pg/ml), penicillin G (6.25 pg/ml), ristocetin (1.56 pglml), streptomycin A (0.125 pg/ml), and neomycins (0.25 pg/ml). This strain is moderately susceptible to spiramycin (25 pg/ml), cycloserine (25 pg/ml), and sagamicin (31.2 pg/ml) and resistant to gentamicin C complex (Cl, Cz, and Cia; 125 pg/ml), fortimicin A (250 pg/ml), kanamycin A (500 pg/ml), seldomycins (500 pg/ml), and spectinomycin (500 pg/ml).
NaCl tolerance. Growth is reduced at an NaCl concentration of 3% and does not occur at 4% NaCl.
Cell wall composition. Glycine, 3-hydroxymeso-diaminopimelic acid, glutamic acid, and Dalanine occur in the cell wall in a molar ratio of 1.00:1.16:0.926:0.58. Glycolic acid occurs in the peptidoglycan, and its molar ratio to 3-hydroxydiaminopimelic acid is ca. 0.768. Xylose, arabinose, and glucose are the predominant sugars in the cell walls.
Phospholipid and fatty acid. BisphosphatidylStrain M. purpurea NRRL 2953T M . echinospora subsp. echinospora NRRL 29UT M. echinospora subsp.
ferruginea NRRL 2995= M. echinospora subsp.
pallida NRRL 2996T Micromonospora sp. strain MK70 peak 2, iso-C,,:O; peak 3, iso-C16:O; peak 4, anteisoCl6:0; peak 5, CI6:O; peak 6, 10-methyl-C,7:0; peak 7, iso-CI7:O; peak 8, anteiso-C17:0; peak 9, 10-methyl-CI8:O; peak 10, anteiso-C18:0.
glycerol, phosphatidylethanolamine, phosphatidylinositol, and phosphatidylinositol mannosides are present in the cells. Most of fatty acids are saturated and branched. The predominant fatty acids are isopentadecanoic acid and isohexadecanoic acid.
Antagonistic properties. The type strain produces fortimicins.
Habitat. This organism occurs in the soil. Type strains. The type strain is strain MK70. A culture of this strain has been deposited at the ATCC as ATCC 21819. Since the description of M . olivasterospora given above is based on a single strain (the type strain), the species description also serves as the description of the type strain.
